SUMMARY Structural changes were examined in liver tissue from 28 patients with chronic bile duct obstruction in whom portal hypertension was diagnosed. Extrahepatic portal occlusion was found in three patients and cirrhosis of the liver in two. In the remaining 23 patients diffuse hepatocyte hyperplasia and portal fibrosis were observed, but a normal spatial relation between portal tracts and hepatic venous radicles was, for the most part, retained. Liver tissue was also examined from a group of 76 patients with chronic bile duct obstruction in whom there was no indication of portal hypertension but some evidence of hepatocyte hyperplasia and fibrosis. Both these features were much less extensive than the changes seen in the group of patients ostensibly suffering from portal hypertension.
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The findings suggest that the combination of portal hypertension and chronic bile duct obstruction may not imply the unremitting, progressive, and irreversible changes that accompany cirrhosis because the normal vascular relations are retained. In the light of increasing experimental and clinical evidence of the resorption of collagen and the remodelling of hepatic plates it seems that the structural abnormalities in duct obstruction may substantially regress.
The development of splenomegaly and gastrooesophageal varices is regarded as a serious complication in patients with chronic bile duct obstruction, and the chances of full recovery are consequently considered to be much reduced. ' 2 This view seems to be based on the evidence that similar clinical features are also associated with the development of cirrhosis in other forms of liver disease, in which the structural changes are considered to be irreversible. 34 Although it is not known exactly what mechanisms operate in the development of portal hypertension in chronic bile duct obstruction as the pressure measurements are not always easily interpreted in this condition,5 the generally accepted link between portal hypertension and cirrhosis in other forms of chronic liver disease is the distortion of nodular parenchyma, with its compressive effect on hepatic vessels.6 At the same time, the structural changes interpreted as evidence of cirrhosis in chronic bile duct obstruction are regarded as very unusual,78 but the clinical condition attributed to "secondary biliary cirrhosis" is regarded as a moderately common Accepted for publication 13 May 1985 late change in chronic bile duct obstruction.' 2 9 10 Recent observations on the lability of collagen types I and III suggest that there may be some clinical importance in defining the structural changes in chronic bile duct obstruction." If the profound distortion common to cirrhosis resulting from other forms of liver disease'2 is also the basis of portal hypertension in chronic bile duct obstruction then resolution of the bile duct disease is unlikely to lead to an improvement in changes consequent on the portal hypertension. If, on the other hand, the hepatic changes do not include severe nodular distortion, restoration of normal haemodynamics may be possible, perhaps, with some resorption of collagen on adequate treatment of the biliary disease. '3 There are implications for both prognosis and management in the accurate structural assessment of the livers of patients in this category, and we attempt in this paper to define the hepatic histological characteristics in a group of patients with chronic bile duct obstruction and the clinical changes that represent portal hypertension. We also noted the histological changes in a second group of patients with chronic bile duct obstruction, in whom evidence of portal hypertension had not been detected by the usual clinical and imaging procedures. 1013 was present in nine. The duration of the disease was considered to be the time since the first relevant symptoms had been noted or an operative ductal injury had been recorded (the mean duration being 4.5 years, range 6 months to 20 years). The structural features, which were recorded, include the presence of gross extrahepatic vascular obstruction, disparity in size of liver lobes, and changes on microscopy.
We examined tissues from a further 76 patients with chronic bile duct obstruction who were not regarded, either on clinical grounds or on the basis of other investigations, as having portal hypertension. We reviewed the structural changes in this group in an attempt to check whether there were Weinbren, Hadjis, Blumgart major differences between these patients without portal hypertension and our main group of patients, in whom portal hypertension had been diagnosed. The disease was generally of shorter duration in this group, the mean period after onset of symptoms being 18 months (range 1 month to 4 years). Fibrous stricture was present in 33 patients, cholangiocarcinoma in 34, and pancreatic carcinoma in nine.
Results
Extrahepatic portal venous obstruction from tumour invasion or compression was present in three of the 28 patients with the clinical features of portal hypertension. The microscopical changes in these three patients, though assessed, were not included in the microscopical analysis. A conspicuous reduction in size affected one lobe of the liver in seven of the remaining 25 patients in this group, with an apparently compensatory enlargement of the other lobe. The small lobe appeared to be fibrosed with thickened ductal structures and generally firm tissue showing grey streaks between lobules and with crowding of ductal and vascular structures in the gross specimen. The reduction of size was detected on examination by computed tomography and the crowding of vessels and ducts was also noted at angiography and cholangiography. An appreciable disparity in size between the two liver lobes was also found in eight patients without evidence of portal hypertension; the most striking example of this was in a patient suffering from Asiatic pyogenic cholangitis, with a small fibrous left lobe with dilated ducts, who underwent left hepatic lobectomy.
The following microscopical features were listed for each section:
The presence of plates a single cell thick is now recognised as the hallmark of the normal arrangement in the adult. '5 The plates are flanked by sinusoids on each side, and a departure from this arrangement is reported in diseased states and in young children. '6 17 PLATES TWO CELLS THICK The replacement of the normal hepatocyte plates one cell thick by thickened plates, in which two cells are seen on section between sinusoids, has been observed in many conditions and represents the results of proliferation or an increase in the number of liver cells. (Figs. 1 and 2 twice the normal diameter or greater and when they were composed predominantly of collagenous connective tissue on staining with Van Gieson' s method. Sometimes the tracts were strikingly thickened by fibrous tissue and sections incorporated considerable lengths of such fibrous tracts. When transverse sections of more than one vessel or duct were included there appeared to be fibrous linkage between portal tracts (Fig. 3) . It was regarded as important to identify fibrous tissue in all enlarged tracts as a complex of changes is usually noted in these regions in chronic bile duct obst-iuction, often incorporating accumulations of lymphocytes and other mononuclear cells, exudative inflammation with oedema, organisation and proliferation of small ducts, as well as formation of fibrous tissue.
RETAINED VASCULAR RELATIONS
This referred to the identification of portal tracts and hepatic venous radicles in appropriate relation to each other. The main difficulty in the assessment of this was the definition of the hepatic venous radicle. In general, this structure was more oval than the adjacent sinusoids, lined by several clearly demarcated endothelial cells without Kupffer cells (Fig. 4) , and well defined by impregnation with reticulin. Its position, usually equidistant from the centres of two portal tracts, helped to demarcate a lobule'8 or an acinus,'9 the arrangement found in normal liver tissue. The use of the term "lobule" therefore implies preservation of normal vascular relations and the term " nodule" refers to the changes in which normal vascular relations are not identified.
CIRRHOSIS
The consensus definition of cirrhosis was strictly adhered to, and the combination of diffuse thickening of plates without retention of normal vascular relations together with an increase and confluence of fibrous tissue was regarded as essential.20 If a normal vascular relation was not observed the change was categorised as comprising hyperplasia with formation of nodules and cirrhosis was diagnosed (Fig. 5) . Cirrhosis was not diagnosed if a lobular structure was defined and normal relations between hepatic venous radicles and portal tracts were identified (Fig. 6 ).
It was possible to express a firm opinion in most instances about whether normal vascular relations were retained based on the identification of hepatic venous radicles. In one of our patients we were unable to recognise a normal vascular pattern, and cirrhosis was diagnosed. In all but one of the others hepatic venous radicles were found in most of the specimen and the spatial relation between these and the portal tracts was regarded as normal. In one The microscopical findings indicated the presence of extensive fibrosis and diffuse hepatocyte hyperplasia in all specimens from patients with portal hypertension, but in 23 of the 25 instances vascular relations were, for the most part, retained. The clinical features of portal hypertension were not noted in two patients in whom the biopsy changes included diffuse hyperplasia and widely fibrosed portal tracts. These patients were 32 and 44 years of age, and we were not able to account for this discrepancy.
Hepatocyte hyperplasia and portal fibrosis were also noted in the 76 patients who were nonhypertensive, but these features were in general less pronounced than those encountered in the main group of patients suffering from portal hypertension. Only 23 of the 76 patients showed diffuse hepatocyte hyperplasia, and in 53 the thickened plates were confined to the periportal region. In all 76 the width of the portal fibrosis was estimated to be substantially less than that in the group with portal hypertension.
Discussion
The portal vein at the hilum of the liver was partly obstructed by tumour in three patients, and although we were not certain, we thought it reasonable to assume that this lesion was directly responsible for the development of splenomegaly. At any rate, we did not think it appropriate to include the hepatic microscopical changes in the analysis, although these were severe.
Gross disparity between liver lobes, with severe reduction by fibrosis of either right or left liver lobes was found in seven patients with signs of portal hypertension, and all had profound intrahepatic abnormalities in both liver lobes. A comparable degree of disparity was noted in eight patients in whom features of portal hypertension were absent. Although it is true that the disparity was found in a greater proportion (7/25) of patients with features suggestive of portal hypertension than in those without (8/76), the duration of disease in the group without was much shorter. On the other hand the intrahepatic features of hyperplasia and fibrosis in the patients with both disparity and portal hypertension were far more severe and extensive than these changes in patients with liver disparity but with no signs of portal hypertension. It seems, therefore, that reduction in size of one lobe cannot be regarded as a basis for splenomegaly or other signs of portal hypertension.
Weinbren, Hadjis, Blumgart
The structural changes of cirrhosis were considered to be present definitely in one patient and probably in a second. Hyperplastic nodules were separated by confluent abundant fibrosis, and the cirrhosis was similar structurally to some other forms of cirrhosis that are known to be associated with the development of portal hypertension. It should be emphasised, however, that the first of these two patients had a history of alcoholism as well as biliary tract disease, and, apart from micronodular cirrhosis, no other stigmata of chronic liver disease were found.
The main problem rests with the 23 other patients who showed clinical changes interpreted as resulting from portal hypertension. The liver changes in all 23 patients consisted of diffuse transformation to hepatocyte plates, two cells thick, with a generally retained normal relation between hepatic vein radicles and portal tracts accompanied by substantial portal fibrosis. Although evidence of hyperplasia was noted in the other group of patients in whom portal hypertension was not suggested, this was periportal only in 53 and diffuse in 23 and not usually associated with extensive fibrosis. The changes in the group without portal hypertension were not, therefore, as severe as those in patients with portal hypertension but also consisted of hepatocyte hyperplasia and portal fibrosis.
General questions arise in relation to these observations. The first is whether it is justifiable to regard splenomegaly, with or without visible varices, as indicative of portal hypertension. In three instances actual measurements were made, and in six instances splenic tissue was available in which the characteristic microscopical changes of portal hypertension or fibrocongestive splenomegaly were found. Furthermore, laparotomy in 13 patients showed distended portal veins, and an intraabdominal surgical diagnosis of portal hypertension was made. In any case, the development of splenomegaly, with or without varices, is generally regarded as indicating portal hypertension in chronic biliary disease. Portal hypertension in chronic bile duct obstruction is probably seldom the result of cirrhosis, with its distorted vascular relations and its acknowledged structural irreversibility. In most instances the basis for the clinical features seems to be the combination of diffusely thickened hepatocyte plates and increased fibrous tissue in which a normal relation is maintained between portal tracts and hepatic venous radicles. This may be of importance in the assessment of such patients who develop features of portal hypertension, because the possibility of regression of the structural changes seems to be feasible and appropriate treatment may therefore be contemplated.
In one patient, however, part of the specimen was distorted and showed the appearance of cirrhosis and part showed retained vascular relations. The juxtaposition of these two states suggests that progression may occur, and although our series includes only one other patient with cirrhosis, the development of cirrhosis from bile duct disease, although unusual, must be regarded as possible. By the same token, qualitatively similar changes in patients without portal hypertension and with a shorter duration of disease suggest that portal hypertension may develop in time in patients with chronic bile duct obstruction.
It seems possible that the main component processes-that is, hyperplasia and fibrosis-may be corrected, provided normal basic vascular relations are preserved, as evidenced by the remodelling of hepatocyte plates two cells thick into single plates, which occurs in young children,'7 and by the suggestion that collagen types I and III are labile."
In addition, the reported findings may help elucidate one of the paradoxes of chronic biliary tract disease and be of some importance in the therapeutic options open to patients who develop portal hypertension. Published findings agree that the development of " true" cirrhosis is a distinctly unusual complication in chronic biliary disease, amounting to a reported incidence of 8% in long standing disease78; yet a far higher incidence of patients attending hepatobiliary clinics seem to be treated for portal hypertension, and various forms of portal systemic anastomoses and biliary drainage are reported as sometimes being successful. ' 2 9 10 In most instances the structure of the liver, which is considered to be responsible for the fibrocongestive splenomegaly or portal hypertension, is not detailed and it is not possible, therefore, to determine whether the hepatic lesions include the changes now recognised as connoting cirrhosis which, in general, are considered to be irreversible.25 In some instances, indeed, the features regarded as indicating biliary cirrhosis clearly do not represent cirrhosis, as preservation of hepatic venous radicles is described and even illustrated.'326 This may be accounted for by the use of the term "cirrhosis" to represent increased fibrosis, a common accompaniment of chronic biliary disease. In fact, the term "biliary fibrosis" was at one time recommended, but this does not encompass the important aspect of hepatocyte proliferation. 27 Evidence from experimental work28 29 and the clinical experience referred to suggests that regression of structural changes in the liver is a possibility in most patients with portal hypertension in biliary tract disease. This may not be the case, however, when the vascular deformity and nodule formation of true cirrhosis are present, although this is distinctly uncommon. The possibility of regression of fibrosis must also be postulated if restitution is to be expected, and there is evidence that this may in fact occur in patients with excessive fibrous tissue in the liver as well as other organs.303 ' Some drugs seem to effect a reduction in collagen types I and III, both of which are present in the liver, but the mechanism is not clearly understood.32 33 It may be that collagenase, normally detected together with formative enzymes during synthesis of collagen, is present in excess in undefined circumstances or may be stimulated into activity with reduction of the inflammatory or proliferogenic processes attendant on chronic obstructive biliary tract disease.
